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background: Both exercise capacity and measures of oxidative stress (OS) predict future cardiovascular risk. While an exercise bout acutely raises 
plasma markers of OS, the relationship between overall cardiopulmonary fitness and measures of OS in healthy adults is unknown. We hypothesized 
that higher cardiopulmonary fitness will be associated with lower systemic OS.
methods: One hundred and forty six healthy adults (42.3±13.6 years, 63% women) were carefully selected for absence of all cardiovascular risk 
factors, including smoking and obesity. Participants underwent cardiopulmonary exercise testing (CPET, METTEST®) and levels of peak oxygen uptake 
at maximal effort (VO2max) were measured. Prior to exercise testing, non-free radical OS was assessed as plasma levels of total glutathione, that 
reflects intracellular OS; and cysteine and its oxidized moiety, cystine, that represent extracellular OS; in addition to their ratio (redox potential 
EhCyS/CySS).
results: Glutathione levels were lower in women (4.3±1.4 vs. 5.0±1.9 µM, p<0.001) and in African Americans (4.2±1.4 vs. 5.0±1.8 µM, p<0.001) 
compared to men and whites. Greater oxygen consumption was associated with lower oxidative stress, measured as higher glutathione levels 
(r=0.25, p=0.003), but with a more oxidized EhCyS/CySS (r=0.21, p=0.01). After multivariate adjustment for age, gender, race, systolic blood 
pressure and fasting glucose levels, VO2max remained significantly associated with both EhCyS/CySS and glutathione level (R=0.47, σ=0.18, 
p=0.05; R=0.38, σ=0.21, p=0.03, respectively).
conclusions: In healthy adults, improved cardiopulmonary fitness was associated with a more oxidized CyS/CySS system that is counteracted by 
increased availability of the anti-oxidant glutathione. Whether increased extracellular oxidation of cysteine/cystine and decreased intracellular OS 
reflected by glutathione is a response to chronic exercise needs further study.
